PALEOZOIC AND MESOZOIC SEDIMENTARY ROCKS
About 60 m (200 ft) of Permian strata and about 300 m (1,000 ft) of Triassic strata are present in the map area, but these strata are largely covered by volcanic rocks or landslide debris. The Paleozoic and Mesozoic rocks, in order of decreasing age, are the Kaibab Formation (Lower Permian), the Moenkopi Formation (Upper, Middle and Lower Triassic), and the Chinle Formation (Upper Triassic). About 60 m (200 ft) of pale-red and gray gypsifereous sandstone and limestone of the Harrisburg Member of the Kaibab Formation are exposed in the northwest quarter of the map area. Some of the Harrisburg Member is removed by Tertiary and Quaternary erosion where not unconformably overlain by strata of the Moenkopi Formation or volcanic rocks.
A regional unconformity separates the Permian and Triassic strata. After deposition of the Harrisburg Member of the Kaibab Formation, stream channels were eroded into the Harrisburg forming paleoriver valleys and associated tributaries as much as 50 m (160 ft) deep in the map area. A large paleovalley, designated as Parashant valley (Billingsley, in press c) is exposed in the northwest corner of the map and filled with sediments of the Timpoweap Member of the Moenkopi Formation. Parashant valley joins with another paleovalley called Poverty valley, just west of this map (Billingsley, in press c) . Parashant valley is traced for about 24 km (15 mi) west of this map to Poverty Mountain, and Poverty valley is traced about 24 km (15 mi) west of the map. Imbrication of pebbles in the conglomerate beds of the Timpoweap indicate deposition of sediment was by streams that flowed towards the north and east, mainly east. The chert, limestone, and sandstone clasts of the Timpoweap are locally derived from the Kaibab Formation.
Gray conglomerate and sandstone, light-brown to red siltstone and sandstone, gray gypsum, and gray limestone of the Triassic Moenkopi Formation unconformably overlie the Permian Kaibab Formation, but much of these rocks are covered by alluvium or volcanic rocks. However, about 475 m (1,579 ft) of the Moenkopi Formation, and about 120 m (400 ft) of the Chinle Formation is exposed at Hells Hole, about 1.5 km (1 mi) south of the southwest corner of this map area (Billingsley, 1997) . Strata of the Moenkopi and Chinle Formation are mostly covered by talus, landslide debris, or basalt flows in the Mount Trumbull area. Float material containing petrified wood fragments at scattered locations on the west side of Mount Trumbull suggest that part of the Chinle Formation is present under the basalt flows that cap the mountain, but the Chinle strata are not exposed. Other than minor outcrops of the Timpoweap Member and lower red member of the Moenkopi Formation in the northwest corner of the map area, most of the Moenkopi strata is covered by basalt flows or landslide debris at Mount Trumbull and the Sawmill Mountains.
VOLCANIC ROCKS
More than 30 cinder cones of the Uinkaret Volcanic Field, Tertiary and Quaternary age, dot the landscape in this map area. The most prominent landmark of the maps area is Mount Trumbull, a nearly flat-lying section of Moenkopi and Chinle strata capped by Tertiary basalt flows. The basalt flows have formed a protective caprock preserving the underlying soft strata of the Chinle and Moenkopi Formations. The Chinle and Moenkopi strata are easily eroded, and seepage of water through the basalt flows toward the edges of the flows have helped to induce landslide development on the soft strata around the entire basalt caprock.
There are three whole-rock K-Ar ages of the Tertiary basalt flows in or near this map area: (1) a 3.67±0.09 Ma age from the Mount Trumbull Basalt (Best and others, 1980 ; (2) a 3.6±0.18 Ma age from the Bundyville basalt just east of this map (Reynolds and others, 1986) ; and (3) a 2.63±0.34 Ma age from the Mount Logan basalt just south of this map area (Reynolds and others, 1986) . There have been no age determinations of any of the younger basalt flows in the map area. Jackson (1990) (Hamblin, 1994) . The youngest basalt flow, the Little Spring basalt (Billingsley, 1997) , flowed into the map area from the south (south edge of the map), and appears to be only a few thousand years old at most. The surface freshness of this basalt flow is comparable to the thousand year old surface basalt flows of Sunset Crater near Flagstaff, Arizona. Most of the basalt flows erupted from dikes or vent areas identified by cinder cones. Several dikes are suspected of being buried by subsequent flows, cinder cones, or landslide masses. The volcanic rocks have preserved a unique part of the geomorphic landscape history of the this part of the Arizona Strip. However, age determinations of these rocks are currently inadequate to establish a detailed chronological order of events that helped shape this landscape within the last 2 to 3 million years.
Most of the volcanic rocks of this map area are assumed to be Quaternary age, except for the Mount Trumbull basalt on Mount Trumbull. Some of the Quaternary basalt flows and pyroclastic deposits have formed isolated mappable units that abut against or overlap similar age basalt flows within this map and north of this map (Billingsley, in press b) . For descriptive and location purposes, the mappable basalt units of this map area are informally named for nearby ranches, or the elevation of the highest cinder cone that the flows came from. The basaltic rocks are briefly described as follows; oldest to youngest: Hamblin (1970) was the first to mention the basaltic rocks on top of Mount Trumbull and informally referred to them as the Mount Trumbull basalt as they are in this report. The Mount Trumbull basalt caps Mount Trumbull, the highest mountain in the Uinkaret Volcanic Field (El. 8,029 ft; southeast quarter of the map area). The K-Ar age of the Mount Trumbull basalt is 3.67±0.09 Ma (Best and others, 1980) . The basalt erupted from one large dike or neck on the north side of the mountain, the highest part of the mountain. Part of the basalt flowed west about 1.5 km (1 mi) into what may have been a nearly flat, narrow, paleovalley less than a quarter mile wide eroded into the Shinarump or Petrified Forest Member of the Chinle Formation. But most of the basalt flowed east and southeast down the widening paleovalley descending over 300 m (1,000 ft) in 2.5 km (1.5 mi 
Mount Trumbull Basalt

Craigs Knoll and Berry Knoll basalt
Craigs Knoll is the second highest volcano in the map area that forms a prominent landmark about 300 m (1,000 ft) high, about 5 km (3 mi) northeast of Mount Trumbull mountain. Craigs Knoll is named for Craig Ranch, which lies at the lower eastern slope of Craigs Knoll. Berry knoll is a 110 m (360 ft) high cinder cone just north of this map area, and part of the cone is in the extreme northwest edge of this map area. Lava flows from Berry Knoll, Craigs Knoll, and another unnamed cinder cone were mapped as undivided basalts along the north edge of this map by Billingsley (1994b) . The basalt flows from Craigs Knoll, Berry Knoll, and the unnamed cinder cone cannot be mapped with certainty from one another and the three volcanoes appear to have erupted simultaneously, therefore, they and are mapped as one informal unit, the Craigs Knoll/Berry Knoll basalt. The Craigs Knoll/Berry Knoll basalt is named from the basalt flows and pyroclastic deposits associated with Craigs Knoll (sec. 4, T. 35 N., R. 8 W), Berry Knoll (sec. 24, T. 36 N., R. 9 W), and the unnamed cinder cone (sec. 30, T. 36 N., R. 8 W), northern Mohave County, Arizona (northwest quarter of this map). Berry Knoll is on the Moriah Knoll 7.51 quadrangle, that borders the north edge of this map.
Craigs Knoll is extensively eroded on its eastern side revealing at least two eruptive phases. The first phase one was the eruption of a basalt flow onto a nearly flat, low-hilly terrain of the Harrisburg Member of the Kaibab Formation. The extent of the first phase flows are not known because they were subsequently covered by basalt flows of the phase two eruption. A gray and tan pyroclastic cone, as much as 245 m (800 ft) high (Craigs Knoll), was formed on top of the first phase basalt flows before the second eruptive phase began.
The second eruptive phase, a fissure-like eruption of basalt on the north flank of Craigs Knoll, began shortly after the Craigs Knoll cinder cone was formed, but the time interval of this hiatus is unknown. The second eruptive phase produced a thick series of basalt flows that flowed out and down in a radial pattern from Craigs Knoll, covering the northern half of Craigs Knoll cinder cone and the landscape west, north, and east of Craigs Knoll. This second eruptive phase formed an additional hill on the north side of Craigs Knoll, which may have been a partial cinder cone because of the crater-like shape of the vent area, now mostly covered by basalt flows.
The second phase basalt of Craigs Knoll flowed mostly north about 8 km (5 mi; undivided basalt of Billingsley, 1994b and in press b). On the west flank of Craigs Knoll, about 1.5 km (1 mi), the second phase basalt flow is offset about 60 m (200 ft) along a north-south fault. Just north of this map (Billingsley, 1994b) , displacement of the basalt and underlying strata are the same indicating the fault is younger than the Craigs Knoll and Berry Knoll basalt. There are no age determinations for either the first or second eruptive phases of the Craigs Knoll basalt.
Berry Knoll and the unnamed cinder cone (hill elevation 6,342) and associated basalt flows cannot, with certainty on aerial photos or in the field, be separated from basalt flows that came from Craigs Knoll. Hand samples of basalt from all three have a very similar composition and texture. Therefore, the basaltic rocks from these three volcanoes are all mapped as one unit, the Craigs Knoll/Berry Knoll basalt. It is probable that all three volcanoes erupted simultaneously and their lava flows coalesced as one north of this map area.
STRUCTURAL GEOLOGY High angle to nearly vertical normal faults and gently tilted strata are the structural characteristic of this part of the Uinkaret Plateau. There may be several north-south trending faults in the map area that parallel the north-south cinder cone alignment, but they are covered by alluvium or basalt flows. Based on the evidence of volcanic dikes and cone alignments mapped in adjacent areas, the north-south cone alignments of this map area are mainly a reflection of the north-south joints and fractures in the bedrock, although joints in the bedrock are not clearly visible on aerial photographs in this map area.
Locally warped and bent strata too localized to show at map scale are the result of Pleistocene and Holocene solution of gypsum in the Harrisburg Member of the Kaibab Formation. These bent strata are commonly associated with the solution of gypsum along drainages or joints in the Langs Run drainage area, northwest quarter of the map area. The solution of gypsum is also responsible for several sinkhole depression near the Langs Run drainage. Sink Valley and Lake Valley are formed by local Quaternary basalt flows that have encircled the areas forming enclosed drainage valleys. The valley areas have accumulated temporary lake or valley-fill deposits. Temporary ponded water has enhanced the solution of gypsum in the underlying Kaibab Formation, which in turn helps deepen these valleys. (Hamblin and Best, 1970; Hamblin, 1970) 
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